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Obesity is globally an increasing health issue which brings challenges into prehospital 
emergency health care. We need more knowledge and education about ergonomics and 
bariatric equipment. The aim of the thesis was to provide practical information and help 
paramedics to work efficiently with ergonomic techniques and bariatric equipment and 
give knowledge about work-related musculoskeletal injuries. We interviewed 
paramedicine professors, paramedics and paramedicine students from Finland and 
Australia (N=30) about their current physical health, knowledge and behaviors towards 
bariatric patients and equipment. 
 
The qualitative method gives us understanding and comprehension of interviewees´ way 
of thinking and experiences. Quantitative method analyses the number of experiences, 
attitudes and knowledge on a more mathematical basis. 
 
The main results include strong mental and physical qualities which are essential in the 
paramedic´s work. Interviewees also reported the importance of taking care of the 
balance between exercising and relaxing. Paramedics are required to have alternative 
thinking and situational awareness. Insufficient staff resources and bariatric equipment 
lead to unnecessary waiting at the scene. 
 
During the thesis process, the confidence grew regarding how meaningful aspect the 
paramedic´s and bariatric patient´s welfare is. Useful information was collected and 
practical knowledge offered to paramedics. Even though there are bariatric equipment 
and ambulances available, teamwork and an extra pair of hands play a major role in 
moving and handling bariatric patients in Finland and in Australia. 
Key words: ambulances, bariatrics, equipment, ergonomics, obesity, paramedic, 
patients, questionnaire study 
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Lihavuus on maailmanlaajuisesti kasvava terveysongelma, joka tuo haasteita sairaalan 
ulkopuoliseen ensihoitoon. Tarvitsemme enemmän tietoa ja koulutusta ergonomiasta ja 
merkittävästi ylipainoisten potilaiden erikoisvälineistä. Opinnäytetyössä tavoitteena oli 
antaa käytännön tietoa ergonomiasta ja apuvälineistä sekä auttaa ensihoitajia 
työskentelemään tehokkaasti ja ergonomisesti käyttäen merkittävästi ylipainoisten 
potilaiden hoitoon tarkoitettuja apuvälineitä. Toimme myös tietoa ensihoitajien tuki- ja 
liikuntaelinten vammoista. Haastattelimme ensihoidon opettajia, ensihoitajia ja 
ensihoidon opiskelijoita Suomesta sekä Australiasta (N=30). Kartoitimme heidän 
fyysistä kuntoaan, toimintatapoja sekä tietotaitoa merkittävästi ylipainoisista potilaista 
ja heidän hoidossa käytettävistä välineistä. 
 
Laadullisen tutkimusmenetelmän avulla saatiin tietoa ja yleiskuvaa haastateltavien 
ajatusmalleista ja kokemuksista. Määrällisellä tutkimusmenetelmällä analysoitiin 
kokemuksien määrää, asenteita ja tietämystä matemaattisin keinoin. 
 
Merkittävimmiksi tuloksiksi nousivat ensihoitajien psyykkinen ja fyysinen vahvuus, 
jotka ovat erittäin tärkeässä asemassa ensihoitajan työssä. Haastatteluista ilmeni tarve 
ylläpitää tasapaino niin fyysisen kuin psyykkisenkin harjoittelun ja levon välillä. 
Ensihoitajalta vaaditaan luovaa ajattelua ja tilannetietoisuutta. Riittämätön henkilöstön 
määrä, sekä erikoisvälineiden puute johtavat turhaan odotteluun potilaskohteessa. 
 
Opinnäytetyöprosessin aikana vakuutuimme, että tutkimuksemme on erittäin tärkeä ja 
merkityksellinen ensihoitajien ja ylipainoisten potilaiden kannalta. Opinnäytetyössä 
kootaan ja tuodaan esiin hyödyllistä käytännön tietoa ensihoitajille. Vaikka 
ylipainoisten hoitoon on apuvälineitä saatavilla, saumaton yhteistyö ja lisäapu ovat 
ensisijaisen tärkeitä ylipainoisten potilaiden hoitamisessa ja siirtämisessä niin Suomessa 
kuin Australiassakin. 
Asiasanat: ambulanssit, apuvälineet, ensihoitajat, ergonomia, kyselytutkimus, lihavuus, 
ylipaino 
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1 INTRODUCTION 
 
 
Paramedic´s work requires a strong physical and mental health. Prehospital emergency 
health care surroundings can be very challenging, physically demanding and unexpected 
and therefore engages several specific requirements. Fast decision making and effective 
communication are initial in the multidisciplinary working environment to provide 
quality healthcare to patients and to maintain safety among paramedics. 
 
The thesis subject is a very current issue while overweight and obesity are growing 
problems globally. World Health Organization (WHO) emphasizes: “Worldwide 
obesity has more than doubled since 1980.” (2015). More than 600 million adults are 
obese out of 1,9 billion overweight people over the age of 18 years. The terms, 
overweight and obesity, are described as abnormal fat build-up which damages and 
reduces health. To indicate weight and height balance in adults, there is a term that is 
commonly used: body mass index (BMI). WHO (2015) defines overweight as a BMI 
over or equal to 25 and obesity as a BMII over 30. Morbid obesity is over 40 BMI. 
Normal BMI range is 18,5–24,9. (World Health Organization 2015.) 
 
Overweight and obesity are growing challenges also in Finland and Australia. Obesity 
creates challenges in the field of prehospital emergency health care where moving and 
handling of bariatric patients into the ambulances and to the hospitals is a necessity. 
Even though overweight and obesity are reversible in long-term health plans, patient´s 
overweight and obesity cannot be ignored but can create extreme challenges. Therefore, 
paramedics must adapt to the challenging situations with bariatric equipment, 
ergonomic techniques, communication and teamwork. 
 
In the thesis, the aim was to study the challenges that are created by moving and 
handling of bariatric patients whose size or weight is not suitable for standard sized 
ambulance equipment. Secondly, we wanted to help paramedics to work efficiently with 
ergonomic techniques and bariatric equipment and retain the ability to work and prevent 
musculoskeletal injuries. Thirdly, we wanted to provide useful and practical information 
about the available bariatric equipment in Finland and Australia. 
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2 THEORETICAL FRAMEWORK 
 
 
2.1 Challenges in prehospital emergency health care in moving and handling 
bariatric patients 
 
According to World Health Organization (2015), obesity has globally more than 
doubled since 1980´s. Overweight and obesity are defined as abnormal or excessive fat 
accumulation that may impair health. Measuring obesity with BMI is not the best way 
to measure overweight since it defines person´s weight in kilograms divided by the 
square of his height in meters (kg ÷ m²). BMI does not tell the whole truth about the 
individual´s body fat level or how muscular the individual is. BMI is more of a rough 
guide than an exact measurement of obesity. Major reasons globally for obesity are 
increasing intake of high energy density foods, combined with reduced physical 
activity. Nowadays people are not required to do as much physically demanding work 
as they did a couple of decades ago. Also, health, agriculture, transport, urban planning, 
environment, food processing and distribution, marketing and education are the reasons 
for the obesity being epidemic worldwide. (World Health Organization 2015.) 
 
Obesity has become a national health issue globally, which leads to the fact that we 
need several different solutions in every country to prevent obesity as efficiently as 
possible. Only half of the adult workers are exercising healthy amount which is 
recommended by health guidelines. Obesity prevention has become a focus and 
spotlight on many health programs nationally and globally. So far, there has not been 
strong evidence to prevent weight gain among the population. (National Institute for 
Health and Welfare 2013, 13.) 
 
 
2.2 Obesity related health challenges and effects 
 
Obesity causes many problems to individuals as well as in the healthcare system. The 
main health issues are cardiovascular diseases, mainly heart disease, stroke, diabetes, 
musculoskeletal disorder and some cancers. Diseases that affect directly to prehospital 
emergency health care are a stroke, heart disease, diabetes and musculoskeletal 
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problems. (World Health Organization 2015.) Obesity can also affect and cause 
psychosocial and social problems like discrimination and prejudice. Low level of 
overweight among elderlies is not harmful, but it might affect their physical movement 
and daily activities. Especially harmful to the elderly is overweight combined with poor 
muscle strength. (National Institute for Health and Welfare 2013, 13, 19.) 
 
 
2.3 Moving and handling bariatric patients in prehospital emergency health care 
 
Moving and handling the patient has a major role in paramedic´s daily work and the 
various patient cases are located in several different circumstances and surroundings. 
One side of the paramedic´s work is to operate under pressure and in hazardous 
environments. Paramedics help individuals who need medical assistance, treatment and 
transportation to the hospital. (Jones 2007, 1.) According to Päivi Vehmasvaara´s 
doctoral thesis (2004), moving the patient with stretchers or with a carrying chair to the 
ambulance is the most physically demanding task in prehospital emergency health care. 
The second demanding task is lifting and moving the patient onto the stretchers from 
the floor or from other surfaces. The third demanding task is to move the patient with all 
the different equipment. Physically demanding work has been studied and proved to be 
related to back pain if the work includes lifting and carrying as well as difficult working 
positions. Different working environments and working in narrow places have created a 
challenge to use assisting equipment. The most important physical demands are strong 
muscle strength, balance, good breathing and blood circulation health as well as reaction 
and coordination when performing in emergency cases. (Vehmasvaara 2004, 39, 59, 
85.) 
 
 
2.4. Paramedic´s equipment in moving and handling bariatric patients in 
Finland 
 
Bariatric ambulance started operating in Kuopio, Finland in January 2017. It is stationed 
in Kuopio and operates in the area of Kuopio University Hospital District. It is equipped 
with a hydraulic lifting platform (picture 1) to ease the moving and handling of the 
patient and a folding chair to free up more space for treating the patient on board. With 
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the hydraulic lifting platform, it is possible to get the electric powered bariatric bed into 
the ambulance (picture 2; picture 3). Also, standardly sized stretcher can be used in the 
bariatric ambulance (picture 4). Bariatric ambulance has an extra-large and reinforced 
lifting sheet for the moving and handling of the bariatric patient on the scene. (Mattinen 
2017.) 
 
 
PICTURE 1. Bariatric ambulance of Kuopio, Finland with a hydraulic lifting platform 
at the back (Photo: Pasi Mattinen 2017) 
 
In Kuopio, the bariatric ambulance is mainly used for transporting patients between 
hospitals in Finland. It can also be dispatched to the scene if the patient´s or the 
workers´ safety is compromised by using standard ambulance and equipment. All the 
personnel working in the bariatric ambulance are fully educated using and operating the 
ambulances and the bariatric equipment. (Mattinen 2017.) 
 
 
PICTURE 2. Electric bariatric bed on the hydraulic lifting platform of the bariatric 
ambulance of Kuopio, Finland (Photo: Pasi Mattinen 2017) 
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PICTURE 3. Bariatric bed inside the bariatric ambulance of Kuopio, Finland (Photo: 
Pasi Mattinen 2017) 
 
 
PICTURE 4. Standard sized stretchers on top of the hydraulic lifting platform of the 
bariatric ambulance of Kuopio, Finland (Photo: Pasi Mattinen 2017) 
 
 
2.5 Paramedic´s equipment in moving and handling bariatric patients in 
Australia 
 
Ambulance Service of New South Wales (NSW) has specifically designed vehicles and 
equipment for patients whose weight or body dimensions are not suitable for standard 
ambulances and equipment (picture 5; picture 6; picture 7). All staff who is allowed to 
operate the bariatric ambulance and equipment is specifically trained. When needed, 
standard ambulance staff can be of assistance under the direction of bariatric trained 
personnel. (Ambulance Service of New South Wales 2012, 2, Appendix 1.) 
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Transport of Bariatric Patients by the Ambulance Service of NSW requires 
the use of specifically designed equipment and vehicles, capable of 
transporting patients whose body dimensions and/or weight is not suitable 
for transport on standard patient carrying equipment or vehicles. 
(Ambulance Service of New South Wales 2012). 
 
 
PICTURE 5. NSW bariatric ambulance, Australia (Photo: Mikko Hartman 2017) 
 
 
PICTURE 6. Cradle for bariatric stretchers of NSW bariatric ambulance, Australia 
(Photo: Mikko Hartman 2017) 
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PICTURE 7. Rear view of the interior of NSW bariatric ambulance, Australia (Photo: 
Mikko Hartman 2017) 
 
 
2.6 HoverMatt 
 
HoverMatt is an air mattress which has perforated underside (picture 8). It operates with 
low-pressure air pump (picture 9). When air is pumped into the HoverMatt, the escaping 
air from underside holes reduces friction and makes it easier to move the patient 
laterally on top of the mattress or other surfaces. (Australian Government 2009, 6.) 
 
 
PICTURE 8. Perforated underside of HoverMatt (Photo: Mikko Hartman 2017) 
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PICTURE 9. Air pump for HoverMatt and HoverJack (Photo: Mikko Hartman 2017) 
 
Inflated HoverMatt requires a smooth and solid platform to operate properly (picture 
10). If the patient is laying on an uneven or a rough platform, for example, on a bed or 
on the ground, patient transfer slide can be used under the HoverMatt providing a sturdy 
base. Also, sections of a rubber matting can be used to create a non-slip base for the 
HoverMatt. (Australian Government 2009, 6.) 
 
 
PICTURE 10. Bariatric patient lying on top of an inflated HoverMatt with an air pump 
attached. Blue, uninflated HoverJack (air powered air mattress) is in front of the 
patient´s feet, on the left-hand side of the picture (Photo: Australian Government 2009, 
8) 
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2.7 HoverJack 
 
HoverJack -air mattress is also air powered like HoverMatt and can be operated with the 
same air pump. HoverJack is used to raise the patient from the ground to the same level 
as a stretcher or a bed. Supine HoverJack has four separate chambers which can be 
filled with air (picture 11). (Australian Government 2009, 5, 8) HoverJack with five 
chambers (picture 12) can be used to raise patient in a supine position with a head-
elevation of 30 degrees. Four bottom chambers manage height and the fifth chamber on 
the top makes it possible to elevate the patient´s head 30 degrees. In picture 13, there is 
a standard height dining table next to the HoverJack with five chambers inflated, which 
presents accurately the height of the HoverJack in reality. 
 
 
PICTURE 11. Supine position inflated HoverJack with four air chambers (Photo: 
Australian Government 2009, 5) 
 
 
PICTURE 12. Uninflated HoverJack with five chambers (Photo: Mikko Hartman 2017) 
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PICTURE 13. All five chambers filled with air with head elevation of 30 degrees 
(Photo: Mikko Hartman 2017) 
 
 
2.8 Lifting sheet 
 
Bariatric ambulance is also equipped with a reinforced lifting sheet which can be 
separated from the middle along its length (picture 14). It has rods which can be 
inserted through the handles on both sides and this way up to ten people can lift at the 
same time when necessary. (Australian Government 2009, 6.) 
 
 
(PICTURE 14. Reinforced lifting sheet which can be separated from the middle along 
its length and handles on both sides. (Photo: Australian Government 2009, 6) 
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3 RESEARCH PROCESS AND METHODS 
 
 
3.1 Key concepts 
 
The key concepts of the thesis (figure 1) include paramedic´s ergonomics, bariatric 
patients in ambulances and bariatric equipment. These areas of prehospital emergency 
health care are compared between Finnish and Australian practice and protocols. The 
graph below visualises and demonstrates the key concepts of the thesis. 
 
 
FIGURE 1.  Key concepts of the thesis 
 
 
3.2 Research methods 
 
In the thesis, we used mixed methods research meaning that we included both 
qualitative and quantitative methods together side by side to research the thesis subject 
and to analyse the data. We chose the qualitative method to understand and comprehend 
more of the way of thinking and the experiences of the paramedicine professors, 
paramedics and paramedicine students. The quantitative method gives us the ability to 
collect a wide and sufficient range of data and to analyse the number of experiences and 
knowledge. 
 
 
Comparing 
Finnish and 
Australian 
practice and 
protocols 
Paramedic´s work 
ergonomics 
Bariatric patients 
in ambulances 
Bariatric 
equipment 
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According to Marja-Liisa Kakkuri-Kuuttila and Kaisa Heinlahti (2006), quantitative 
research information is often more useful, because it is more detailed compared to 
qualitative research and it presents the results in mathematical form. They also write 
that quantitative analysis is often theory-driven and the operationalisation is made 
before data collection. In other words, we have decided the interview questions 
beforehand and limited the data into a certain group we want to study and analyse. This 
kind of limitations is usually not used in the qualitative research method. (Kakkuri-
Knuuttila & Heinlahti 2006, 55, 166, 217.) 
 
The qualitative research method is more data-driven and there is no operationalisation 
of the theoretical concepts like in the quantitative research. Qualitative research is a 
comprehensive approach, analyzing the data, where the phenomenon’s relevancies and 
significances are studied in their own environment without mathematical methods. 
(Kakkuri-Knuuttila & Heinlahti 2006, 55, 185, 217) 
 
 
3.2.1 Qualitative research 
 
Qualitative research answers the questions of how, why and what kind of area of 
research it is. It brings into focus the area of research thoroughly and understands the 
phenomenon profoundly (Inspirans 2016). In qualitative research method meanings and 
relevancies which start from people and end up in people create ensembles and those are 
the subject of the study. These ensembles include behaviours and thoughts which 
usually describe our own experience of the reality we have received. One of the aims is 
also to increase and broaden the mindset and the way of acting of the examinee about 
the research subject even after the research process. (Vilkka 2015, 118, 125.) According 
to Anita Saaranen-Kauppinen and Anna Puusniekka (2006), the advantage of the 
qualitative research is the large range of data collection methods, for example, 
interviews, observations, discussions and conversations. The common factor is the 
experience of the real life. 
 
According to Päivi Kankkunen and Katri Vehviläinen-Julkunen (2013) qualitative 
research has multiple important meanings to the healthcare and nursing science. Public 
healthcare requires constantly new information from different experiences, resources 
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and researches as well as perspectives about various diseases, health, healthcare 
experiences. Also, the meanings and significances people give to their experiences are 
very important. In nursing science, patient-centred nursing is emphasised. It is the goal 
which should be achieved and which is studied through the qualitative research. 
Qualitative research  brings out a new critical perspective into the research on evidence-
based medicine and nursing. (Kankkunen & Vehviläinen-Julkunen 2013, 74–75.) 
 
The main assumption is that the reality is not dependent on the researcher or the subject, 
but the interpretations of the research results influence the person´s own experience of 
the reality. The main object is to analyse and structure the participant´s perspective of 
the reality by bringing up the concepts that illustrate the research object. (Kylmä, 
Lähdevirta & Vehviläinen-Julkunen 2003.) The main principle is to add more 
understanding and comprehension towards the research subject. There are various fields 
of healthcare that are impossible to illustrate only with the methods of quantitative 
research. Therefore, we need the knowledge and the experience of the subjects and their 
own way of describing their experiences to be able to understand and comprehend the 
phenomenon profoundly. (Kankkunen & Vehviläinen-Julkunen 2013, 74–75.) 
 
The goal of qualitative research is the development of concepts which help 
us to understand social phenomena in natural (rather than experimental) 
settings, giving due emphasis to the meanings, experiences, and views of 
all participants (Pope & Mays 1995, 42). 
 
 
3.2.2  Quantitative research 
 
“Quantitative research is a formal, objective, systematic process in which numerical 
data are used to obtain information about the world.” (Burns & Grove 2005, 23). The 
quantitative research method is used not only to characterise variables, explore 
relationships and to verify the causes between the variables but also to define ideas, 
attitudes and behaviours (Burns & Grove 2005, 23). According to Kankkunen & 
Vehviläinen-Julkunen (2013, 56) that quantitative research method can be classified 
into two categories: longitudinal and cross-sectional researches. In the longitudinal 
research, the research subject is the same, but the collection of the data is gathered 
during several years. On the contrary, in the cross-sectional, in other words, latitudinal 
research the data is collected at once and therefore the research is not studying the 
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subject under the timeline like longitudinal research does. Quantitative data collection 
includes, for example, paper interviews, face-to-face interviews and online surveys 
(Burns & Grove 2005). 
 
The thesis is based on the latitudinal research method since we have collected the data 
at one period during a couple of weeks Spring 2017. This is because of the limited time 
of the thesis process as a part of the four-year paramedicine education. Quantitative 
research can also be categorised in relation to time in the near or far future or in the 
past. Other ways to classify is by its meaning, whether the research is comprehensible, 
comparative, descriptive or predictive study. (Kankkunen & Vehviläinen-Julkunen 
2013, 57, 59.) 
 
In the thesis, we have used an interview questionnaire form (appendix 2; appendix 3) to 
demonstrate paramedics´, paramedicine professors´ and students´ attitudes, behaviours, 
experiences and preparedness towards bariatric patients in the prehospital emergency 
health care. This means that the thesis targets the past and therefore its nature is 
clarifying. Accordingly, the thesis does not have a hypothesis. Kakkuri-Knuuttila and 
Heinlahti emphasise that a hypothesis is an assumption, a supposition which accuracy 
the researchers are trying to test and prove. (2006, 15, 53.) 
 
 
3.3 Collection of the research data 
 
In the thesis, we used the structured interview as a collection method of the research 
data, also known as the formal interview. This qualitative research method is the most 
formal and it means that we have a questionnaire which the interviewees fill in with the 
help of the researchers. In the interview, a questionnaire form is used which contains 
questions with various options of ready-made answers as well as open questions. All the 
questions are the same and in the same order for everybody which works towards the 
idea that everyone would comprehend the questions in the same way. The interviewees 
can choose the best answer to suit themselves. (Eskola & Suoranta 1998, 63–64.) 
 
A structured interview works the best with researches which purpose is to quantify the 
data and process the data with statistical analysis. Sometimes structured interview also 
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includes open questions which can be processed with qualitative or quantitative 
methods by organising the answers afterwards. The amount of the open questions and 
the extent of the answers determines if the data can be used for the qualitative research. 
(Hirsjärvi & Hurme 2015, 44–45.) The open questions were also the part of the 
interview in which we used qualitative research methods and gained a more profound 
understanding of the interviewees´ behaviours, attitudes and experiences. 
 
We wanted to study the experiences, knowledge and behaviours of paramedicine 
students, professors and workers to get a wide range of information concerning bariatric 
patients in the prehospital emergency health care. Since we decided to make a 
comparison between Finland and Australia we also had to limit the data to a certain 
number of participants from each country to be able to get an equal amount of answers 
and compare them rationally. The interview includes three (3) paramedicine professors, 
five (5) paramedicine students and seven (7) working paramedics, each profession 
group from Tampere, Finland as well as from Sydney, NSW, Australia. In a total of a 
thirty interviews were collected and analysed (N=30). 
 
The data (N=30) was quantified with IBM SPSS Statistics, predictive analytics 
software, which analysed the data into a quantified form of observation matrix. In the 
visualisation of the data we use percentages and the answers are enclosed in brackets 
(N=X, %). Some of the results are visualised with Microsoft Excel -program into a 
diagram. 
 
 
3.4 Interview questionnaire 
 
Scientific research questionnaire requires that the researcher takes into consideration 
various things during the making process of the questionnaire. This includes, for 
example, interviewee´s time using, willingness and abilities to answer the questions. 
The questionnaire cannot be too long and it should be self-explanatory and easy to 
understand so that the interviewee does not lose interest towards the research and 
interview. Also, the first impression of the questionnaire influences the interviewee’s 
willingness to answer, therefore the cover letter (appendix 4; appendix 5) and the layout 
of the interview form should be simple, clear and presentable with a sufficient amount 
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of information. Poor percentage of the answers weakens the whole research data and the 
analysis. (KvantiMOTV 2010.) 
 
Questions should be formed in a way that they are precise, compact and easy to 
comprehend so that all the interviewees answer in the same way and questions should 
cover the research subject in all perspectives. Open questions and structured questions 
with ready-made alternative answers should be in balance and work towards the idea of 
the research subject. There should not be too many open questions since there is a 
greater risk of losing interest to write down answers which lead to empty answers. All 
the participants have their own personal way of writing and describing their opinions 
and knowledge and therefore open questions can be quite challenging to analyse. This is 
also where the consistency suffers easiest. If needed, the questionnaire should be 
translated into interviewee´s mother language. (KvantiMOTV 2010.) 
 
Confidentiality, privacy and voluntariness should be clearly stated for the interviewee to 
feel safe to answer and that his or her privacy and personal data is kept intact. Raising 
trust and showing respect towards the interviewee can be done by addressing formally, 
keeping the overall appearance of the questionnaire and cover letter simple, self-
explanatory and compact. The interviewee should understand the goal and the meaning 
of the interview towards the research and be interested in participating in the research. 
Not to forget to keep the interview situation and atmosphere undisturbed and unhurried. 
(KvantiMOTV 2010.) 
 
In the process of creating a good, well working questionnaire, we wanted to know basic 
personal information about the interviewees, such as age, gender, education and work 
experience. In order to get information about their physical health, how they keep up 
with their working ability, knowledge and familiarity of bariatric equipment and 
experiences with bariatric patients we created structured questions with ready-made 
alternative answers. We also included open questions to get more detailed information 
about some of the structured questions. The original questionnaire form was in English 
which was translated into Finnish since the interviewees were from Australia and 
Finland. Cover letters were also written in English and Finnish to show respect towards 
the participants, keep interviews clear and easy to understand as well as raise trust and 
confidence towards the research. 
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4 ANALYSIS AND RESULTS 
 
 
4.1 Qualitative analysis 
 
According to the results from the empirical interviews about exercise, nutrition and rest 
(figure 2), the majority of the interviewees (17, 56,7%) relied on physical exercising 
including cardio and weightlifting. Five of the participants (16,7%) thought functional 
exercising and commuting by bike were the best ways to maintain their physical 
condition. Four (13,3%) interviewees said, stretching and mobility are part of their 
weekly routine. One of them also mentioned using chiropractor and painkillers when 
necessary. Only three (10%) of the interviewees brought up nutrition as one of their 
daily priorities in healthy and busy lifestyle. Four of the interviewees mentioned rest 
and sleep. Three of the interviewees mentioned social network. Two (6,7%) 
interviewees thought the balance between work and free time is the most important way 
to maintain their healthy lifestyle. Busy lifestyle and meditation were mentioned once 
(3,3%). 
 
Exercise and taking care of that I have enough free time to recover. 
 
 
FIGURE 2.  Interviewees´ ways of keeping up with their working ability 
 
According to the results, about practical equipment (figure3), twelve (40%) of the 
interviewees mentioned the most useful piece of an equipment is motorised equipment 
0 5 10 15 20
Physical exercising  (17)
Functional exercising (5)
Stretching and mobility (4)
Rest and sleep (4)
Nutrition (3)
Social network (3)
Chiropractor and painkillers (1)
Busy lifestyle and meditation (1)
How do you keep up your working ability 
(N=30)
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including bariatric beds, electric stretchers and cranes. Four (13,3%) of the interviewees 
mentioned banana slide. Spinal board and lifting sheet were mentioned once, gait belt 
was mentioned twice. One (3,3%) student mentioned that a strong back is the best 
support when moving and lifting patients. Two (6,7%) of the interviewees had no 
experience moving and handling bariatric patients. Teamwork was mentioned four 
times, which includes good planning, knowledge and common sense as a part of good 
teamwork. The clue is to work together and never alone. 
 
Good co-workers and team, workable system, help available. Own and co-
workers understanding about safe working methods and knowledge about 
own limitation. 
 
 
FIGURE 3. The most practical piece of equipment on interviewees´ opinion 
 
Interviewees were asked if they have had any bariatric cases and further explain the 
situation. Five (16,7%) of them said challenging environment combined with bariatric 
patient sets challenges to move the patient through the stairs from the apartment to the 
ambulance. Three (10%) interviewees also mentioned they needed help from 
firefighters or other units to move the bariatric patient. One (3,3%) of the interviewees 
also told that sometimes they had to use alternative solutions to move and handle a 
bariatric patient. Three (10%) interviewees mentioned the patient was too obese for the 
standard ambulance equipment and therefore bariatric ambulance was required. Nine 
(30%) interviewees mentioned bariatric patients with cardiopulmonary, cardiac or 
0 2 4 6 8 10 12 14
Motorised equipment (12)
Teamwork (4)
Gait belt (2)
Strong back (1)
Banana slide (1)
Spinalboard (1)
Lifting sheet (1)
What is/are the most practical equipment 
(N=30)
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abdominal problems were treated in standard ways without bariatric assisting 
equipment. Also, mental health issues, wound treatment, infection, mobility, 
consciousness and falls were mentioned in the answers about bariatric cases. Alcohol-
related fall was mentioned once (3,3%). Ten (33,3%) of the participants had not had any 
bariatric cases and/or did not answer the open question. 
 
We had to move obese patient in the stair case of an apartment house 
together with rescue team using different temporary solution. 
 
Concerning occupational accidents, we asked the following question: “Have you had 
any injuries with bariatric patients?” Most of the participants have not had any injuries 
with a bariatric patient (27, 90 %). The rest of the interviewees (3, 10 %) have had 
musculoskeletal issues with their lower back and shoulders. One (3,3%) interviewee 
mentioned that both, the lower back and the shoulder injury, happened with carrying 
chair. Poor access and inappropriate equipment were the major causes of the injuries. 
 
According to ten (30 %) interviewees´ opinion, obesity has significantly grown during 
the past years. Five (16,7%) interviewees think the insufficiency of staff and equipment 
are the causes of the challenging situations. They also feel that collaborative and 
alternative thinking is needed to replace the lacking bariatric equipment and staff. Four 
(13,3%) interviewees mentioned time is wasted waiting for backup units. Alternative 
thinking and situational awareness were mentioned also. Two (6,7%) interviewees 
mentioned tiredness and physical stress after work. Another two interviewees 
mentioned a decrease in the health of the patients and overall life management, which 
affects paramedic´s work as well. 
 
Overweight of the patients has increased significantly during the past ten 
years, insufficient assistive devices at home. 
 
Patients that occupy paramedics usually have multiple chronic diseases 
and they have lost their control of life management and exercise and they 
cannot invest in their own health. 
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4.2 Quantitative analysis 
 
The interview data included thirty participants in total (N=30). 15 of the interviewees 
(50%) were from Finland and the other half from Australia. From each country, we 
interviewed three academic paramedicine professors (20%), five paramedics (33,3%) 
and seven paramedicine students (46,7%) (figure 4). The age range was from 20 to 55 
years and the average age was 34 years (figure 5). From 30 interviewees 20 (66,7%) 
were males and 10 (33,3%) females. 
 
FIGURE 4. The profession of the interviewees 
 
 
FIGURE 5. Age of the interviewees´ in years 
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The majority of the interviewees, 13 of them (43,3%), had working experience between 
one to five years as a healthcare professional (figure 6). Four (13,3%) interviewees had 
6 to10 years, seven (23,3%) had 11 to 15 years and another four had 16 to 20 years of 
experience as a healthcare provider. Minority (2, 6,7%) had over 20 years of experience. 
The majority of the interviewees were students (14, 46,7%) which explain that the 
majority of the work experience is quite minimal. 
 
 
FIGURE 6. Length of career as a healthcare professional 
 
Figure 7 illustrates how the interviewees find their physical health and strength. Half of 
them (15, 50%) find their physical health average level, 40% (12) find their level better 
than average and 10% (3) find their level as excellent. None of the interviewees felt that 
they get easily out of breath at work. The major problem areas were neck and shoulders 
(6, 20%). Four participants (13,3%) had frequent or chronic lower body problems and 
10 % (3) had back problems. Only one (3,3%) of the participants had a disease that 
affects his or her physical health and another 3,3% (1) admitted having frequent chronic 
problems with arms and/or legs. Even though frequent, chronic or acute problems, 90% 
of the interviewees (27) had not been on a sick leave during the past 12 months due to 
musculoskeletal problems. Only one (3,3%) had between one to three days and two 
(6,7%) answered four to seven days of sick leave. The great amount of student 
interviewees (14, 46,7%) explains the small number of sick leaves, due to the fact that 
students rarely work full time while studying. 
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FIGURE 7. How the interviewees find their physical health and strength 
 
The intensity of exercise was divided into four categories: “none”, “light (exercise that 
does not get you out of breath)”, “moderate” and “heavy (exercising on your limits)”. 
Five (16,7%) answered light, the majority (19, 63,3%) answered moderate and six 
(20%) answered heavy exercising. Everybody exercised in some level. Most of the 
interviewees (23, 76,7%) exercised over three hours on weekly bases. Only seven 
(23,3%) exercised between one to two hours per week. Four (13,3%) interviewees even 
exercised over six hours per week. Figure 8 illustrates the average amount of exercise 
among the interviewees. The answers to the question: “How do you keep up your 
working ability?” can be found in the qualitative analysis section on page 24. 
 
 
FIGURE 8. Interviewees´ weekly amount of exercise 
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Bariatric education was divided as follows: 22 (73,3%) has had no bariatric education at 
all, six (20%) has had education at school, 17 (56,7%) interviewees have had education 
at work and only one (3,3%) has had private or third sector bariatric education. From 
bariatric equipment, bariatric ambulance (70%) and bariatric bed (50%) were the best 
known among the interviewees and nobody had heard of BEAR, Bariatric Equalising 
Abdominal Restrain. Six (20%) interviewees were familiar with a bariatric crane, 
Handy Bar was familiar with five (16,7%) and BEAR -stair chair was familiar only with 
two interviewees (6,7%). 13,3% (4) answered they had no knowledge of these bariatric 
equipment mentioned above. The assisting equipment which the interviewees found the 
most practical is explained and can be found in the qualitative section on pages 24–25. 
 
The reasons for not using the bariatric equipment are: not enough information or 
education (7, 23,3%), not enough time (4, 13,3%) and can manage without bariatric 
equipment (4, 13,3%). From all the participants 20 (66,7%) had also other reasons for 
not using bariatric equipment and most of them specified their reason as follows: 
 
No experience. 
 
Have not had appropriate equipment. 
 
Sometimes the circumstances where the patients are moved and handled in 
create limitations for example, overweight patient had fallen into a 
narrow space such as in the bedroom between the bed and the wall. 
 
Lack of access. 
 
Not enough people. 
 
I use whenever possible. 
 
All in all bariatric equipment are needed in the field. 
 
Interviewees were asked if they think they need more information or education about 
bariatric patients, equipment, moving and handling and general ergonomic education. 
29 
 
46,7% (14) said they needed more information or education about the bariatric patients 
and on the contrary 53,3% (16) thought they did not need more information or 
education. 24 interviewees (80%) answered they needed more education and 
information about the bariatric equipment, 22 interviewees (73,3%) wanted an 
education about patient moving and handling, and 11 (36,7%) needed more information 
or education about general ergonomic education. Two (6,7%) specified that they needed 
more education about accessibility to bariatric education and about HoverMatt and 
HoverJack. 
 
66,7% (20) of the interviewees thought the number of bariatric patients has grown 
significantly over the years. Seven (23,3%) participants had an opposite view and (10%) 
did not answer the question at all. 21 of the interviewees (70%) has had bariatric cases. 
The reasons interviewees thought the number of bariatric patients has grown and the 
effects on their daily work as well as the injuries with bariatric patient cases are 
specified in the qualitative analysis section (pages 25–26). 
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5 CONCLUSIONS AND DISCUSSION 
 
 
The aim of the thesis was to provide practical information and help paramedics to work 
efficiently with ergonomic techniques and bariatric equipment and give knowledge 
about work-related musculoskeletal injuries. The thesis is based on structural face-to-
face questionnaire form in which 15 Finnish interviewees and another 15 Australian 
interviewees answered. Each group included three paramedicine professors, five 
paramedics and seven paramedicine students. In the questionnaire form, interviewees 
were asked various questions with ready-made answers as well as several open 
questions about their personal information, current physical health, knowledge and 
experience in the field of paramedicine and bariatric patient cases. 
 
The expectations towards the research material included information is easy to find, 
especially the statistics and case studies about obesity and ergonomics in general. But 
we faced challenges finding information specifically about the thesis subject. 
Expectations towards the interviews were high because there are great cultural 
differences in educational and work-based routines and procedures between Finland and 
Australia. Interviewees were very open-minded to tell about their individual 
experiences, independent work and teamwork, which was highly respected in the 
research. The expectation proved to be correct and one of the challenges was to find 
specific studies on the subject because it has not been researched as much as, for 
example, general ergonomics. 
 
One of the interesting subjects we wondered during the thesis process was that even 
though the technical development has gone forward, tiredness and physical stress has 
increased among paramedics. Still, none of the interviewees said that their work has 
changed for better or easier when compared with the past. What we discovered from the 
research was that as patients´ weight is increasing also the amount of different chronic 
and acute diseases are increasing within the individuals. Therefore, stress levels are 
increasing and we have challenges to release stress. Do we know our limits well 
enough? How can we help each other during work hours to prevent stress build-up and 
to release stress before it takes over the physical and/or mental health? Can the right 
kind of assisting equipment, help with the mental and physical stress load? 
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5.1 Reliability 
 
The reflection of the reliability of the thesis is important so that the research is usable 
and valid. The thesis is assessed and analysed with validity and reliability. Research 
reliability is also assessed from the perspectives of verifiability, reporting, consistency 
and saturation of the research data and the sources of the information. Verification 
means we have researched from different sources and material broadly with various 
ways and perspectives. We used face-to-face, structured interviews with formal 
questionnaire form, different researches, case studies and books concerning bariatric 
patients, bariatric equipment and general ergonomics as well as research methodology 
and analysing methods which all supported each other. (Kananen 2014, 146–147.) 
 
Reporting comprehends all the different phases of the thesis and research process by 
documenting all the justifications for the thesis. Reporting should be explicit, meaning 
easy to comprehend and minimising the possibility for misinterpretations. The thesis 
and research process have been explained thoroughly and truthfully and chosen methods 
were justified clearly. The contradiction of the interpretation means that at least two 
independent researchers made conclusions from the same data. By analysing the data 
results, researchers ended up with consistent conclusions. Saturation stands for identical 
research results from various sources that are also repetitive. (Kananen 2014, 153–154.) 
The thesis results from the structured interview and research material from different 
sources presented similar outcome and conclusions. 
 
The reliability, specifically of the qualitative data includes assessing the significance 
and sufficiency of the data, the coverage and the assessment of the content analysis as 
well as the repeatability of the research (Eskola & Suoranta 1998, 215). The 
significance and the coverage are ensured by interviewing three groups of people from 
Finnish and Australian paramedicine field: paramedicine professors who have 
previously worked in the paramedicine field and now have an academical education, 
currently working paramedics who have the most recent practical knowledge and 
experience from the field and graduating paramedicine students who as future workers 
are hungry for new information and experiences. 
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The interview groups represent the most updated information, current and strong 
practical experience as well as the academical aspect of the field of paramedicine. 
Keeping the data (N =30) relatively small gives us the possibility to analyse the whole 
data with deep, comprehensible qualitative method as well as mathematical quantitative 
method. Based on the whole data analysis process, we combined the results and 
received consistent conclusions. 
 
One part of assessing the research and the analysis consists of the written explanation of 
the thesis and research process so that the same research can be duplicated in a different 
environment and with different people using the same research methods. This also 
acquires clear explanation and documentation of the process, so that the reader can 
easily understand what has been researched, which methods have been used and how 
the content analysis has been done. (Eskola & Suoranta, 1998, 215–216; Hirsjärvi, 
Remes & Sajavaara, 2009, 231–232.) 
 
 
5.2 Validity 
 
Validity means that the research has measured what it was supposed to be measuring. 
For example, all the interviewees understand the interview questions in the same way as 
the interviewer has intended. Misinterpretations occur when the interviewee has 
understood the question differently, contrary what the interviewer has intended in the 
first place. Then the questionnaire answers are analysed based on the interviewer´s first 
intention. That inflicts the results making those invalid. (Hirsjärvi et al. 2009, 231–232.) 
Thesis interview was carried out as a face-to-face interview where the interviewee could 
ask clarifying questions if needed. The questionnaire contained questions that were 
simple and easy to understand, most of the questions had ready-made answers to choose 
from to minimise all the possibilities for misinterpretations in answering the interview 
as well as analysing the answers. 
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5.3 Ethic 
 
The rights of the research subject and the interviewees are protected by the law, which 
is complemented with ethical guidelines. Bariatric patients and equipment are not 
surveyed or studied enough from the paramedic´s perspective. The international 
practical exchange program to Australia gave us an idea and a good basis for the thesis 
subject: comparing Finland´s and Australia´s knowledge, working methods, equipment 
and ergonomics through paramedicine professors, paramedics and paramedicine 
students. 
 
New South Wales, Australia has their own bariatric protocol, Transport of bariatric 
patient, Standard Operating Policy, which includes bariatric patient transport mode 
checklist called Bariatric Response Pathway. On the contrary, in Finland, there is no 
specific protocol for bariatric patients and the bariatric equipment and ambulances have 
recently been introduced and experimented. The aim was to provide more practical 
information about bariatric equipment and moving and handling bariatric patients in 
ambulances and in prehospital emergency health care. Previous research ethics were 
studied and found consistent with this thesis process. The researchers of the previous 
studies were respected using their data and literature and correctly documented them in 
the thesis references. (Heikkilä, Jokinen & Nurmela 2008, 47–48.) 
 
As Heikkilä et al. (2008, 47–48) emphasise respecting participants´ voluntariness, rights 
and anonymousness are important parts of the research ethics. Paramedicine professors, 
paramedics and paramedicine students that participated in the structured interview gave 
us their consent. They were informed correctly and accordingly what the thesis was 
consisting of and what are their rights as participants. Participants were kept anonymous 
throughout the whole thesis process and their participation in the thesis research was 
voluntary. We received permissions for the interviews from Tampere University of 
Applied Sciences (TAMK), Finland and Western Sydney University (WSU), NSW, 
Australia. Thesis reliability and ethics were analysed and assessed throughout the whole 
thesis process. 
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5.4 Conclusions 
 
According to the results, paramedics require more information and knowledge about 
bariatric patients, bariatric equipment and operating the bariatric equipment. 
Interviewees themselves stated that they wanted more information and education about 
moving and handling bariatric patients and specifically about operating bariatric 
equipment. Interviewees felt that they did not need more education about bariatric 
patients and general ergonomic education. To generalise, interviewees did not need 
more information about the treatment of the bariatric patients or what the overweight is 
causing to the patients. The lack and the need for information arise when the bariatric 
patient needs to be moved from A to B in challenging situations, for example, uneven, 
narrow surroundings and staircases inside and outside buildings. 
 
We had a few challenges along the thesis process which were solved with good 
teamwork and clear communication. We, Virpi and Ville-Veikko started the thesis 
process already before Christmas 2015, before the practical exchange programme for 
three months in Sydney, NSW, Australia. Thesis process was put on hold, due to 
permission complications from Australia. The thesis group´s third member, Mikko, 
joined us later and completed the interviews in Australia during his practical exchange 
program in Spring 2017. There were also challenges completing a sufficient amount of 
student interviewees in Finland, emphasising, of course, students’ voluntary 
participation. But in the end, we succeeded and had the sufficient number of students 
for interviewing from both countries. Local paramedics and paramedicine professors in 
Finland and Australia were very intrigued by the thesis subject and therefore their 
places were reserved quickly. 
 
A thesis process in its entirety can be compared to solving a big puzzle. Every piece has 
its own place and few pieces take a rather long period of time to find their places. 
Effective time use can be a challenge and we learned during the thesis process that two 
hours in a row is the maximum productive time. Consistency, communication, 
prioritising and listening each other, created a sturdy base for teamwork. These carried 
us until the end of the thesis process with a great overall experience and new 
perspectives and knowledge in our lives and career-wise as well as in our personal 
growth. 
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The aims and the research questions that created the base for the thesis process are as 
follows: studying the challenges bariatric patients create in prehospital emergency 
health care, the effects to paramedic´s musculoskeletal wellbeing when moving and 
handling bariatric patients and bariatric assisting equipment and bariatric ambulances 
available in Finland and in Australia. Altogether, we researched, studied, interviewed 
and analysed very broadly into the subject. All aims and goals were achieved from our 
perspective and we gathered useful and practical information for current and future 
paramedics as well as for ourselves. 
 
 
5.5 Recommendations 
 
Since the bariatric patients are an increasing patient group and create challenges with 
moving and handling bariatric patients with regular equipment, we propose as a 
research development for the future, orientations and fundamental research regarding 
the requirements and demand of paramedic´s work with bariatric patients and more 
extensive availability of bariatric equipment in the field of paramedicine. This way also 
the extra staff requirement with bariatric cases is reduced and there is more efficient 
time to treat the patient accordingly and transports the patient to the required health care 
provider even faster. Also, work-related accidents with paramedics as well as patients 
can be decreased and minimised. The following points represent and clarify the 
requirements for the bariatric cases. The following points represent the need what 
prehospital emergency health care will require in the future. Easy accessibility and 
availability to: 
 bariatric ambulances, for example, the ambulance with a hydraulic lifting 
platform and bariatric stretcher. 
 bariatric equipment, for example, HoverMatt, HoverJack and lifting sheets made 
for considering bariatric patients. 
 ergonomic educations and bariatric information. 
 extra help and staff when needed through paramedicine field supervisor and 
other co-operating authorities, for example, rescue department and police. 
 an own protocol for bariatric cases in Finland. 
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APPENDICES  
Appendix 1. Transport of Bariatric Patient, Standard Operating Policy, Ambulance 
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